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(54) ELECTRONIC DEVICE AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electronic 
device that has an electrode which is jointable at a low 
temperature, and can increase the junction strength of 
the electrode. 

SOLUTION: In a semiconductor device (an electronic 
device) 1 , a liquid phase diffusion junction layer 56 is 
interposed on an electrode 110, having liquid phase 
diffusion metal at least on a surface layer to joint a 
metal bump electrode 40. Copper or the like is used as 
the liquid phase diffusion metal. The liquid phase 
diffusion junction layer 56 is made of a first metal layer 
52 for junction, that is combined (liquid phase diffusion) 
with the liquid phase diffusion metal, and a second metal 
for junction that decreases liquid phase diffusion 
temperature. Tin or the like is used as the first metal 
layer 52 for jointing, and bismuth or the like is used as a 
second metal layer 53 for jointing. 
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a?W„ MBx^r— zs6 i, to^ijDffi-y— ;i/6 2©^- 

30 n?Yl©iD»f25£?US«, 3 0°C~5 0t©eT©fST 
»*%1SLT, 7 0°C~2 0 0 < t©SSHrtlc^?n 

5 6 ti^&S'&afii&^s c fcjb^frSo 

[0 0 4 8] (6) 01 Hc^iat, ^«f*«?2 

o©±fl5*tt«-r5«insiB3o*}gdt-r«o fflaitfli 

3 0tt, Wtf»TWSKJ:9, Sffil 0©^*g|3^ 
©P»1P 1 0H£fflLTflflAtf8Stttt&#f StfU-f 5 F 

fb^-^-S C fctc J; D C ttfT'ZZo 
40 [0 0 4 9] (7) 01 2lOTrfJ:at, 4m«gg?2 
0»lLglt5XfOt-3 1 CI: 
Kit), *fSBji©lg l ©^Sfi©ff^ic«S¥«ftSH i 

[0 0 5 0] (8) C©^, ^#f*gBl©S«l 0© 
naWfiFl 2fc¥ffl#-;MWl4 l«?tl5„ 

[0051] c ©± a ^*^©s i (Dmmmmicfa 
z^mfomw i ©sig^ffifctsv-ni, nisi i o©?« 

fflMSf^S (Cu) t^l©g^ffl^SH (Sn) 5 2 

i:©{b^?aa (jsffljtstsft) ^S2©g^ffl#* (b 

so i) 53t<tDW3Cfc#T-S30T-, 111 lOt 



(7) 



#§12 0 0 1 -2 7 4 2 0 1 



[oo5 2] wa&sd 

(i) i <D%mmm\m^mwmm 

gfii ootii i okwu cuJSMJew 

©«ffiffii5i#IItLT, AuM A1SJK, NifSH 

[0053] ( 2 ) i ©*»©jg!iKfts¥ 

mfamw i icfi^T, sg i ©g^^nn 52^10 

B^ffl&JSta, Sn©flfcfc % PbgKliln, Xli 10 

?%In-3|gf%Ag > 5 2Jg?% I n-4 8S?% 
Sn, 5 0. 9Jg?%In-4 9. lg?%Sn« 5 7 
m^%B i -4 3E?%S n, 5 8JI?%B i -4 2H 
?%Sn, 5 5Jg?%B i -4 5S?%P b, 55. 5 
I?%B i-4 4. 5H?%Pb, 3 3. 3g?%Bi 
-6 6. 7gf%In, 67lf%Bi-33g?%I 
n ^©-7E£&, 8 0 K?% I n - 1 5 B?% P b - 5 
Ef%Ag, 46lf%Bi-34g?%Sn-20l 20 
f%Pb ^OH7r:-&^ v 4 9gf %B i - 2 H?% I 
n - 1 8 JBT?% Pb-12Jg?%Sn ^©Htt^*^ 

(G a) *#Cr^i:^T't5o 

[0054] ( 3 ) *mn(om 1 ©na©^^^ 

WttSW 1 tCfcl^T, S?2©}gl=rffl:£:«f 5 3©ft2© 

In. Xtt B i , AggKliln ©l^-f ftfr*±jS# 

[0 0 5 5] 06 2 ©Hffi©JgS§) #%H£©!g 2 ©HS& 30 

otf-A y - K--C >J - K^yf-f >y CKT, 
#fcBL-I LBtl^o ) ^S^Sffl^i>¥«{*gB 

(tfr/^x) ic*mnzmm LMmmm-t* t© 
[0056] [*mimw<DM-&] mi 4ictt,?£v 

fc, *5§0£©?f! 2 OHfifcOJgflBfc&S B L - I L B ^TS 
^fflt^^l*if2tt 1 S«7 0t > ««7 0±© 
If— AU — FliSTv tl/c^*f«? 
-V 7) 2 0 £ , 2 0 £<£»-r 5 fSSJtJflit 3 40 

flf*T«SS$nTl^5o 2?>tC, ¥SM*g«2tt, ss 

«4 l*flt*tV3o 
[0 0 5 7] IS7 0t(t *fSHJ!©Sg 1 ©Hffi©JgS 

Bf-^lfeii^fflJh, «*tfl 5 0°C~3 0 0T© 
[00 58] lfi7 0©lffi± (HfTfllSffi) fcttU so 



-F7 I #ESSnTl#>*o COU-F7 His H^L 
ft^tf* 01 (A) K^-TU-KEiBl 1 tpsJSItg* 
ill 6£m£2^TS«7 0©3tMfcg*2ftT^£ o 

fflfii o©*jfegB# 2 ocv)yn® 

EI4IBP7 OHfcWLTfc!), CCSSP 7 0 HfcttU- 
F7 1 1 ©-fiSffljiMtffi (tf-AU-F) 7 1 OfcLT 

^a^tiTi^. c©*s7 1 ot±, *mucmz m 
ffij , rsio«ffij xi± rs2o*ftj o— ftfrWfc 
ftj&rs 5„ s«7 ooajasp^fcfev^Ty- 

F 7 1 ©«§Jtin«?7 2 tt«cg^2tlT^ 
-So 'J — F 7 1 tttf fc*nK-#W£*j£2tlfcWi 7 
1 0 tt*gesntfcft*u 

BttflflS-tf 2 0 /im<DBIJPT-ffM2nTl/^o U-F7 

1 fcfettS7 1 oo^ffitawMfsaa, c U J6 

o^JQS^fcfiV, 7 1 0©8ffiiSRmaxii 
0. 2pmWTK^2ftSCfctfif3:U/\, flgflS? 

7 2 tea, u-F7 1 tmmc mmcufsmzmm 

[ 0 0 5 9 ] Sfi 7 0 ttsv>T, g EffliJtt y - F 7 1 © 

*S7 1 0O®«%HtV^-l/i;xH7 4£i5 
[0 0 6 0] ¥#ftfl?2 014, *f£H©§t 1 ©^ffi© 

jg»t«*iHW*jis? 2 0 fcflirpfc y , %(o±w*m 

W.7 0©gffi{C(R]A>V^tHi:fc7x^X^y73^TV 
fyhSnt^So i HW**F2 0O±ffilcH:ltRo# 

yf^yf^^y mm) 2i^Es?nm. 

[006 1]? LT, 0 1 4RtfBl 5£jjVf <fc?£, 
fi, *%B£©lg 1 ©*fl6©JBH£fc5 1 fclH 

**-rsu-F7 i©ms7 1 ot, mmtfcmikm. c 

Sn), Stfifcffiifttt&JSfcSI 1 ©Jg^fflrfeHi:©^ 
fcfe^tr, «I7 1 0±©ffifflffi|S(jg^)15 6 t, 

&m%&m 5 6 ±<o£^y -7mm 4 otzmz-. mmm 
mk^m^ 6jkU£^yymm4 o tzft&ttxws 

7 1 0 tiNW**? 2 OtDXyy** F 2 1 t© 

J15 6fi, H^tt, «ffi7 1 0±©C u :1 S n^SftS 
S10S-&15 6 At, C1©^1©S^J15 6 A±©C 
ue S ns ^54S^2©S5^Ji5 6 Bi:tJ:»)«^2 

[0 0 6 2] *^f«?2 0©*>-r-f >^"A-y F 2 1 
t#^>7«®4 0t<Dmit>V)V*Z)W§5 5^^ffi 
LT*MW^OtlttWt^2nT^5 0 01 4t^t 
<t^t, ^«{«?2 0©'>4< (*?©fig 

ffi) nfiawB»3 2ii:±»)»a?nT^*. c©{s«^ 
H3 2ttt«Atf#';-r5 H«KHB*nflitticffiffl-ra 



(8) 



mm 2001-274201 



[0 0 6 3] C©£5fcfflj£2nS*58?i©aS2©*J« 
£&3¥«ftSB 2 fcfc^Tfi, l o^ffi® 

ja^?n^fflo^^>-/«S4 o tom<DWffimK.x. 

«S^Sa^^2 0jg^ffl#S (MAtfB i) ti^T 

if, fcajraraoHos^aus** 2 os^ffl^jgK 

a, #ca«7 oo»»?as^Tifsct^-e^So a 
or, s«7 otttif^ajs*m\ ffUff3oo , cfii 

[oo6 4] [imfmwow&ism] ^tc *%®(D 

[0 0 6 5] (1) #«ra<0352<Oftjfi<OJ$lifcffia¥ 

*-f«ajK36R7 0*^««n, M67 0OU-K7 1 
0«® (e-AU-F) 7 1 O0Sffi±fcSil<DS£flJ 
&JRJI (mifSn) 5 2, H 2 <Dg£ffi:£jiJf (01*. 

if b i ) 5 3©^n€n£ii#fiM-f 

[0 0 6 6] (2) |&£#*>xV>7"SB (HI 6# 
BB. ) SOfcfcVT, l±K7x-TX7 
7/T'flftIf2 0^««f^-r?. o ¥«f*St?2 0 
fcfcVTH:, ^>xV>^'V^yF2 l±fc/<y**$»Jl/ 

us sfcflits-ST&^ywf 4 0 *«1S ?nfc«® 
icfe?.c 0i 6ic^t<t^fc, iaixf->"fi ncigg 

L««PSnfc¥#f**?2 0 >*6 1 ±K» 

IftEKSftfcinJSiinEy-^l/e 2 t©[ffl{ea«7 0£{u 

2 OOt^f-fV^^ F2 1±IC#^>7 P SS4 0^ 
/Ht2^Tffi&7 0<D««7 1 Oft^BStfeSnSo 
[0 0 6 7] (3) m 1 7 CjjVT cfc r> t, MSUnEV- 
;U6 2lC<£<5»&7 0Otl7 1 0««® (01 74>± 

f«ffi) ^nSrrsiiiiktjjnEU ¥#{«?2 0<d 

*>xV H 2 1 t»S7 0OSS7 1 0 fc<Dfg 

*»){b^jafi^Ttfe.nrc*aiK:fcv ,, T«S7 100c 
utmi (Dm&m&mm 5 2 o s n t tfft^-r stents 

»KJ:»3, WS7 1 0 t#^>7 P «S4 OtOHtJSffl 

m&tsm 5 e # sn, c <ommmst^m set 

£D«I7 1 0 t&^y?WM4 0 fc©Hff«M&*o 

i»ts^sn«„ »f->*6 1, mmmEv- 
& 6 2 n€ n©i>n«aas«, 7 0 °c~ 2 0 0 °c 

t, «ffiS6Scs^» 5 6 nm%m£%&*m c 
T#i 0 
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[0 0 6 8] ( 4 ) 2 0 <0£jB**«-f 

S«ffl§3 2«&Sf 5 (0 1 4#8Bo ) o ffi«»Bg3 2 

□ 7 0H*aLT«AtfilBBltt*frr*#y-f 5 F3RW 

b**c« u c oim-znrcx y ■< 5 F^afsgwt? 

[0 0 6 9] (5) ¥il*If2 0^SIL«lt5X 
f^7t- 3 l«R»)fsW*CfcfcJ:»>, *f£^©t§2 

10 #5 (Hi 4#hs 0 ) „ 

[0 0 7 0] (6) C®&, ¥*ftSB2<D«fi7 0® 
fl.aWF?7 2C¥ffl#-/Mtffi4 1 tfJMSftS. 
[0 0 7 1] CO±54*5BHBOS2©5atO»*K« 
S^Hftgfi 2 osijg^St *5^Ttt, US 7 i ooi 

ffl&gfciiJI (Cu) tSlO»^^H)l (Sn) 5 2 
tMlGMBL (IffiSMS) ^m2 0S^ffl#M (B 
i) 5 3tJ;!3WSilfcA' ! T*t50T, «ffi7 1 0t 
£A>7«i4 o fc<0M©&£iafi*TifTffiiBS7 , n 

20 [0 0 7 2] (§13 O^ffiO^H) *fgHi3©^ 3 © Jill 
©»«!&, 1^>*-;1/F*&*SU3*3¥**S« 
(Iff/WX) K*»W*5iffl LltmZISffltZ fe© 

[0073] mi sic^-t^ic *^<D^30Ha 

©Jgflglc&S¥£(*gH3ti:, *7 (*7y-F) 8 0 
At, LO^78 0Alt7i-YX7'yyHT*V9> 

b snft^«*? 2 0 t , 2 0 

>^-yF2 nc*>-rVy^y-r-V8 l^aLT-ry 

f— U - FA^MW^g^^nrc U-K80Bt, ^7" 
so 80A, ¥m»m?2 0RZfi)-V8 0B<D^yi— U 
- F^MSItlt-f 3«MltgP8 2 i:^fl^.T«»$n 

[0 0 7 4] ^^OH3 0^ffl£Dfl5ffilCfcV>T, ^7 
8 0 ARtf U— F 8 0 Bt4|B|— U — F7 b- Alc-fr W 

2 tlt^ft t <D^^#»Sg 3 cofijg7"n -b X 
(ffiliT'n-feX) K*^Ty-F7l^i»0<W**»5« 
Wrt^SL/c:t©Tfe5 D C®^78 0 ARIfU- F 8 
OBtli, ffllAfcf, «Mg#tt^«tlfeCuS, Cut 
ft^-y^r/L' (F e-N i ) ^S^S^fflWtffi 
40 mTSCi:#?#*o ^ 7 8 0 A Rtf y — F 8 0 

B tt^ftWKWI A fcfft- -y ^A^-VBA b, < t 
t ^ 7 8 0 A (DgSJlt.: Cu^77 FJi^ffJfiSc Ltetfl) 

[0 0 7 5] 2 0 affifflffiiS(St)i 5 6 fcft 

ft^^T^78 0 AKft^StiT^So 
5 6 tt, ±fE*£HH©ai 1 OHfflO^!iU:«S¥ilf*S 
^78 0A±OCu3 Snfr6ft««l 
©St«5 6At, C(Dmi<Dm^m5 6 A±<DCub 
Sns3tP64S3l2©S^Ji5 6Bfc, 
so ^15 6B±ECU3 Snj&»54SSI30a^JB5 6C 



(9) 



Wffl 2 0 0 1 - 2 7 4 2 0 1 
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ftil?2 0©*78 0 A±^©v7yfjtik -?%t>%1& 

fBSSStjaawK^v^Ttt, 278 o A±fc«fBtt»£H 
H5 4A, & i ©s^jB&wi 5 2 a, m2(Dm^mi& 
153 Ao*n^n>w«&»jS2ftT*$»>, 

2 0 ©«ffi±fc}Sfflja&&Ji0 5 4 B , S3 

mm 5 2 b , ?g 4 ©s^ffl^jsn 5 3 b (Dtn^emm 

MM^tlT^So #f^©£3©f£j6©JeSlC«S¥ 
ifl*l3fcfeV>T, Sffi&ifcfiiJlJi 5 4 A, 5 4 BO 

^tvrnca, «l«j&£ii?£3mac u&otii « 

5 2 A, ^ 3 cDg-a-ffl^RP 5 2 B ©^ft^niea, * 

^Bjfom i ©niiojBiitff i ©3u ©& 

#ffl#sn 5 2 s n 46o zmzmmmc&m? 

ZCttfTZZo 2 6fc\ 312©8£ffl£JIJl5 3A. 

m 4 ©sn^s^se 5 3 b ica, i ©a© 

1 ©31 2 ©&£ffl£)SJI 5 3 m 

[oo7 6] mmmmmz. m?li£ i 5 o°c~2 o o 

tOggtfci/>T> 1 OWUtaJft-rscfctJ:!), »2 20 

vm&m&mm 5 3 At±oT{b^ia*««W5nfctt 

HT£7 8 0 A ±<D^tBffi«[^«H 5 4 A tfS 1 ©&£ 
ffl^JSJl 5 2 A m 1 ©&£« 5 6 AjtXf 

fcSB2©S£»5 6B©HB*£j*1-«;:i:#"et. 31 
4©g£-ffl#JSH5 3 Bt«fc -3 Tfk-a-ajs^w ?>nfc 

ttffiT*¥«{*il?2 0O»®±Or«gffiiS(#SM5 4 B 

tm3<Dm£m&mm 5 2 b t*{tsiE*£. 3 ©ste- 
ws 6 c Mlfk:3§ 2 ©}g£-Jf 5 6 B (Dm K) ©-gP£fc£ 

-r* c mtt&wt&sm 5 6 ct& 

TITS. 30 
[0 0 7 7] I«i!^I15 4 A, 5 4 B, 31 

1 ©S#ffl^«a 5 2 A , 312 © Jg^/H&JgJi 5 3 A , 

3i 3 com^m^mm 5 2 b , 31 4 ©s^ffl&sji 5 3 b 

©^n^tl©ttfi©^ff^J(CO^Ta, *f8H^(D^ 1 <D 

^mmmicm^^mimm \ zmwbrzmmtmm 

[0 0 7 8] *f§HJ!©3l3©||Sg©^lC^5¥ag*S 
B3fc*5V>T, *«{**?2 0t^78 0Ai:©F ( gttm 

2 0 fc*fi«B*&*frf* ni«j tLTfe^ffl^rti. 40 
¥#{*ir? 2 0 ©«sa c ©a«msB©«*e*g^5 

[0 0 7 9] *>7V>?'7^-V8 1 fctt. WAtfAu 

v-i't, cuW, A 1 y-Cir**llfflWt««-r*. 

[0 0 8 0] am£frk»8 2fcttffl|AtflWB<btt©x# 

lfcSP 8 2 (4 b 5- >X 7 7 KStc <fc 0 MStlT^ 
«. 

[00 8 1] £©±3fc«jSSftS*fSI51©gi3©ft« so 



tff*^NW*«B3 tfe^Ttt, *5§H©3£ l ©H8S© 

m&K&z%mttim 1 . *%ra©s 2 ©nffi©ff» 
^5^#{*gB2©^n^n^i5i«ic, 27 «® 8 

0 A t JE-nt S^£ti3ffi©¥5i{*fR? 2 0 O'J n> 
*BSS8L «£) i:©ffl©«[fflffi»tc«fcSS^iaa* 
31 2 ©g^ffl#S)l (09* If Bi) 53 ARtf si 4 ©s 

^ffl^sii 5 3 b c <t 5 w s afe*^o>Rs©H©s^ 
&fi£3i2 <m&m&mm 5 3 a sun 4 ©»^#« 

US 3 BlciDSfe^^ fctf-pfrSo feT, 278 0 

>y©ias*g!i^if 3 0 0 TcwToffijasKaas-r 
t*«T*So s»ifi»»sij*¥ijffl-rs«^fc{±v'»hfc 
moBmic&z^mimw 3 ic^zim^m-mo 
*?2ot^^80At ©M©ifcffli£iMS£Ji s 6 

£SH4£{BftT^5©T» &J»a*©SfV^SIi*:SB3 
[0 0 8 2] (31 4 (DMffi<DBM) *3§HJ1©3! 4 ©HffS 

[0 0 8 3] H2 0t^-TJ:9t, *^©3l4©Hffi 

^*8t4tt > »«9 0i:, «fi9 0±©F CttZ* 
v7 > h ?n/c*««f -y 7) 2 0tttffi 

0©«ffiicE^?n/c^g|3S?9 2±»c¥ffl#~/Ml« 

4 

[0 0 8 4] i«9 0t!^ X#+S/3R«HBaiS, ^5 

9 0©Sffi± (H*±Waffi) tay-FES9 ltffi 
SJnt^S. COU-KBI69 ltt, H^L4l#^ 

01 (a) t^fj-HBisi i tmats^ji^a 

StTlfi9 0©SffiJcS#?nTl^5o U-KE»9 
1 ©^#{*^2 0 t©S^g^a«S9 1 0 t LTffi 

ffl?ntP5„ c©«ffi9 i oa, rm 
«j , rsi©**j xa r^2©WL ©-a*wiK 
Wj£-r^fe©T-$.s 0 y-KEi»9 i ass 9 1 ^ma 

■T SJg^?LE» 9 3 £ii LT^gPS? 9 2 

ttstvt^So u-HE«9 1 ttmcztiic-ftmm 

fig?nfc««9 l 0J4ft»e»ttlcflltu 3bo«*BS6tt 

c©c u^nafl»j^.if2 o fimommzm^nr 

U-KE«9 1©^< fcfe«H9 1 0 ©SffilC 
aWJB« Cu6t3tMf*fTi\ *S9 l 0©8 
IISRmaxliO. 2 /i mJ&TFfcKSSnS C 
S U^o i^aWhf 9 2fcl4, U-KEH19 1 fc^Slfc:, 



(10) 



mm 2 0 0 1 - 2 7 4 2 0 1 
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[0 0 8 5] 2 0 f±, *«BJ!©!g 1 ©Hffi© 

zotrnmr-h*). *0±ffi*gfi9O0^iBfc[Ri*^ 

Si) 2 1 #EK£ttTVSo 
[0 0 8 6] ^LT, *5^0S4 0HJSOfe®t«S 
¥#{*SH4fc*5VTtt, *5fflB<0» 1 O*j6<0}g!iK 

ft&R (MJltfCu) *#-rSU-FE«9 l©fi9 

Hl©jg^ffl£ft (flflfcHTSn) , MfiSMli 

n (mar b i ) *^a< tfe^tr, ««9 1 o±©« 
ffljsas^w 5 e t. mwmsm 5 6±©ff^>7 

«ffi4 2 fc£<SU. $*gffifft&1=rli 5 6&tf»^>^« 

142 J:5^fi?«ii9 l o t¥m<*m?2 o©# 

z/T4V9*v F2 1 £onjwi*(attrcWittfc&n 

JhT^4. «tfflffi;SS[»^SI 5 6 tt, *58W0IB3 0|| 
JS0Jg»K«*¥»#«ll3i:ra«t, HHRttx «S9 
1 OiOCua Sn^44SlOS^i5 6A^ C 
©Hi ©&£•)■ 5 6 A±©Cue Sn5*^&5S2?) 
g^«56Bi:> £^Cfg2©Jg£-Jl5 6 B±©Cu 3 

[0 0 8 7] 02 lfcaff ¥#»*?2 0©« 

Ttt, U — FES 9 1 ©'>&< tfeWl9 1 0±(cgli 

oa^ffl^sg 5 2 a, m 2 (Dm&m&m 5 3 a ©^n 
^i^m^^nx*^ s/ i ;y7 0 mffi4 2±cS3 

©Sl=rffl#JlIi 52B, £4 ©S^fll^SJf 5 3 B ©% 

n^n* 1 **** snri^. n ^ > 7°nft 4 2 ©« 
h^&wjbml cu»t)*ftia^*m\ ««9 1 0 

(DSfg^RmaxliO. 2 /i mKTCiS^W C t 
I4tm> 1 ©Spfflili 5 2 A, f5 3©}g£ 

ffl&SJf 5 2 b (Dznzmaz, *%ffl<o& 1 ©fas© 
imz.%z*mv&m 1 ©^ 1 ©a^ffl^sn 5 2 ^ 

«ESn«)otI^fflWtfiMt5i:i:*'TS5. 2 
S2 0gf£JH&«H5 3A, fg 4 ©a^ffl^Hlf 
5 3 BfCfi, *«Hj!©m 1 OUSSOJgfiSlCftS^ftS 
Bl©St2©g^ffl:feJlJi5 3tmmiCB i 46o$^=& 

[0 0 8 8] Mx-lf 1 5 0 °C~2 0 0 

°C©SgC*5^T, 1 O^RSMftt'SC fg2 
©S^/B&JS* 5 3 Atio T{fc£fififfTtfSnfctt 
®T-mS9 1 0©«fflra^« (C u) tfg 1 ©S^ffl 
£JS»5 2 Afc*ffc£*-fr, 3!1©&£J15 6AMtBC 

»2<OS^M5 6B©HSJ*4*rS2:4:3B«-p#, 31 4 
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«T?a^>^aa 4 2 ©$«&&#« tig 3 ©a^^ 
mm 5 2 b t ^t^-tt % 3 ©a^n 5 6 c mm^rn 

2 ©S£« 5 6 B ©SO ©-$l$£«1- S C i: tftf f . 
ffifflffiiSfg^Jl 5 6 SrrMTS C £ T?^o 

[0 0 8 9] Sl©g#ffl^«li5 2A, fg2© 

££ffl&JB«5 3A, H 3 ©ScnfflizllJi 5 2 B x 35 4 

©a^-ffl^«Ji5 3 BtDtn^rKomomm^-o^ 

Ttt, *f|B§©^l©^ffl©JgS|C^S¥##gBlT 
10 [0 0 9 0] ¥«{*IR?2 0C^fY>^<7 F2 1 

[0091] c©«t3t«^?ns*«wom4©^a 

tfl5¥«ftSB 4 icfc^T^ #5SW©Si l ©Hffi© 

nmic&z^mmw 1 «9io t^nt 
a^^n^ffl©aiA>7 p mft4 2torwffisi!a 

SJ$£i&£*3S 2 ©Jg^fflirB&rJlg 4 ©ai=rffl#K 
(WtfcfB i) tC«t»?Ws ft**»03BDErOHloaf^a 
tt£3§ 2 Og^ffl^SStfS 4 Og^-ffl^St J: Offi«> 

cttfTf§„ ftiT, 3 0 0°CWT©fgrg*7°n-trx 

»*tff«#s«f*SM4fc:*v^Ttt, *fi9 o©^« 
?9 2fci|iffl#-;V*ffi (^Jx.ifli^i'SKl 8 0°C) 4 

S9 0 fC 2 0 ^^>xV y?"t%> £ fc^T't 

[0092] as 5 (Dnmvmm) ^m<om 5 o^ss 

30 ©ff^Stt, *»s^©^4©^©»Ht^§**{*gB 
4 ©^fflWT-S D , *-;b^>xV y ^7 UJMitZtm 

[0 0 9 3] 02 2t^-rJ:aK:, *f8Hj3©|| 5 ©H» 
OJg^KftS^-^^Vx-r >^7 U-Y«Jg^Sfflt 5 

^an^n7c^©^««^ (¥«{*^y7°) 20 1 

~2 0 4 i:^IxTli?nT^o *%BJ!©^5©^ 

40 M<Dfemi£%z*m#*:i?3.-fr5it. 4fs©^*{« 

?2 0 1 ~2 0 4*8W{fcLfe«!l*lttWbTV'«5A', * 

«fi9 OOMiftESSnfeWWSff 9 2±©^ffl*'~ 
;l/«ffi4 l*«ATV^«o 

[o o 9 4] s«9 otca, *%w<Dm4(omMmm 

[0 0 9 5] 2 0 1 -2 0 4ttS*Wttt* 

so hhj3©^ i commmmnm^m<Dm 4 commmm 



(11) 



¥fffl 2 0 0 1 - 2 7 4 2 0 1 



«fc¥#fl^?2 0 2le«Ma«^>7°ma4 2 2#\ 

2 o 3iammm^>-?mm4 2 3*, 

fl*?2 0 4 ic(iHiiii/^>y«i4 2 4 tffnftiE 
ta^n-c^s,, ma«^>^-iS4 2 1 1±, mff^s 

imtiits t ^ t i c ttf m 
mmw7mM4 2 1 2 0 1 ©gwjm^ 

ffiLfc«l4 2 1 Ai:LTffiffl2ft, Kffifflfffe^iBLfe 
*S4 2 1 Bi:LTffiffl?nTV^. EH$fc, 
>7nm4 2 2©¥iM?2 0 2^DHffifJJti:«ffi4 2 

2 a t Lxmstu mmmmm4 2 2Bt l« 

?tlT0>5„ HSffl^>y*ffi4 2 3 0*«M?2 0 

3<Dmmmimm4 2 3 At LT&mzt^ mm&am 
S4 2 3 b i: LT^ffl^nri/^So mmm^>7w.M4 
2 4 in^mwm^ 204 commimmm 4 2 4 a t lx 
tifflsn, xsflia«S4 2 4 b t LTgjgsn-cv 

[0 0 9 6] cnc.OMaffl^>^«i4 2 1-4 2 4 

o*n^ftttt, ««e»ttt«n, ^o«taa»^* 

T*«CuS»**ffl«icfi[ffl-i-«cfc^-p**. Mil 

Sl^>7 P *ffi4 2 1 cD»ffi4 2 1 A N 4 2 1 B, JBM 
^>7"«ffi4 2 2 0IM4 2 2 A, 4 2 2 B, Jtilft^ 
>7"WI4 2 3<DflJffi4 2 3 A, 4 2 3 B, 
7WM 4 2 4 (DMS, 4 2 4 A , 424B (DZtL^ ft<7>S 

RmaxSO. 2 /tmJKTtaaSSnSC L 
V\, 2 0 1 fcfc^Ttt, ^ffi(MtcSffi4 2 1 

a, wmmizmm4 2 1 b^«x.tv^<dt\ 7i-fx 

jff*iS? 2 0 2-2 0 4 tot>TtlRlfilT'feSc 

[0 0 9 7] ^ LT, *«KOSg5 0||jfi<iD^t«S 
iNKttS^a-;!/ 5 iCftl'TR, *%B£cD?g 4 cDHftcD 

^JifcfcS¥»^il4i:|Bl«fc, 4>&<i:&affiJfJc 
iKfflffif&JB (MxIfCu) *WT5y-KB«9 1© 

«g lot. mmmm. c<Dmtm&Mtc<t& 
zitzf&i <ot&&m&m dxif s n ) . Rvmmfcm 
&mtmi (D&sm&mtoitGm&z-Fffzm 2 <om 
sm^m m^.aB n *'p%<tt>sts, 11910 
±(ommimm^m 5 6 *«t c ©^ass^n 5 

6*/h£S-tfT*«9 1 0 i:##f*||?2 0 1 ©*§4 

2 1 Bi:offl*«ma«i^oaM«WK:Sf«snTv^5o ft 
fflffiiSrg^g 5 6 tt, *?|B^(Dm 4 <D|gflrc>Jft££ftS 
¥SK*g§4 g||Stt, H« 9 1 0 ±©C u 3 

Sn*^S:SSlOS^»5 6A4:, lO^I©^! 
5 6A±<DCue Sn5*^4SS2©g^l5 6B 
S5t^2©S^»5 6B±OCu» SnH4« 



[0 0 9 8] ¥ift§?2 0 1 OSIS9 0-\cD*>xV 

& 9 1 oft < t $>mm 9 1 0 ±icm 1 ©g^jfejaw 
5 2 a, at 2 omsm&m 5 3 Ao*n^n*<«a^BK 
*nTfcD, mm^2 0 ioig4 2 1 b±ks3 

©S^ffl^Sii 5 2 B , |g 4 OS^ffl^Sii 5 3 b 

n^nmmxB&ztix^z (02 i#!fR. ) c Sfflffi 

tfeftUitt, 1 5 0°C~2 0 OtOiggtfc^T, 

10 1 0 #Hin»l-r S C i: fc <fc ») , lg 2 ofg^-ffl^JSii 5 3 
AtioTffc^iifiAnwnfcWefcffig 1 ooft 
ffiffiiiitJI (Cu) i:Si<DS^ffl^JBS5 2At*fb 

®l©S£Ji5 6AMtffcg2<Dg£Ji5 6B 
O-as^dc-TSCi:*^*, «4©g^ffl^«ii5 3 
B£«koT{fc£^*n^f5ftfc:KteT*Wffi4 2 1 BCD 
ftffl&ic^Jl (Cu) i:S3 0S^ffl^JSJi5 2 B££ 
ft^Stf. m3©S^/!5 6 CMtftC®2©g^^5 6 

5 6«t3i:i:tfTt5o 

20 [0 0 9 9] BI«|c» W#lf2 0 1©«&4 2 1 A 
2 0 2 0«S4 2 2 B tOffl, 
2 0 2<D«ffi4 2 2 A t¥«f**?2 0 30Sffi4 2 3 
B £<DP^ 2 0 3 (DM® 4 2 3 A t^SW** 

?2 0 4<D*I4 2 4 B fcOH©^* nfc«fflfi£»8£ 

-So 

[0 10 0] CO<t5tl|fiR?n**SM8<0!S5O#(a 

mMmmc&zmimm4 tmmic mm9 1 ot 

so *ntg^tl5iNK*j6?2 0 1®««4 2 IBi:© 

^sk*sb?2 o i ©a«4 2 1 a t^mwm^-2 o 

2 0it4Z2BtOIW, fiM?2 0 2Oil4 2 

2 A 2 0 3 com* 4 2 3 B 

«?2 0 3©mH4 2 3 A£¥«l'#fS?2 0 4cD*i4 

2 4 Bi:orao»ffiltBS[lcJ;Sfif^iaa*, S2<Da# 
JB&Kfttf£4©g£fl!&JH (mtfB i) t«t»)T 
^ ft**O^OH<0SS^3j|iS*g 2 Og^ffl#jaS 
tf»4 0SE^ffl^JBtJ:DjSJi>5«ifc3b^t5o l^o 
T, BOOTCJWTOffiiafi^D-bxsffffl-rscii:^? 

fa-*5t6l^tt, Sffi 9 0 CD^I-gBS? 9 2 
*-;l/m®4 l«Bj*l,fc«|c, <KO^B3#~;I/«ffi4 

#S<DT\ »fi9 0fc¥*fl*?2 0 1-2 0 4^*> 

VVSST-ff^«cDT\ 2 0 1- 2 0 4c0^tl 

[0 10 1] (S6<0Htto)6iD *58H^©m6(D||Sg 

so 4 t*mio% 5 <Dnm<DBmiz&z¥m#^3.-)i 



(12) 



1$M 2 0 0 1 - 2 7 4 2 0 1 



21 

[0 10 2] 02 3K7jrf Jc^lC *£HB©£ 6 O^JS 

9 o±t f c^ST^yf-f >y«nfc4 s *fl*f (¥ 

j&£nt\ 09*fcf4ffl, 8ffl. 16fflfFOSUi*WP 

«{fcgEfi4®Sffi9 0O«ffitE^$nfc^«?9 2 

[0 10 3] *f#t->'a-^6 0¥«l*il4©Ifi 
9 0 0 fc0Htt#8fB©£4©ftffi<DJB 

K««5nft¥SI(*:Sll4H{iffHE«Sfi9 OOti 

[0 10 4] *fflES8«9 OOli, $Rtf¥*&gB 
4©«ffi9 0 tl5l^<0tfftTffM^n/catf<D«t1l 
119 0 K MSfc«S9 0 2*«*, 119 0 1 fc90 

2 fcoi««Jg»ffLE«9 o 3 tc <fc »)*3itt£BM^ftT 
VS„ IS90 1, 9 0 2©^n* f tt© / >£< i:£>Hffi 

H6 0f|jS<DfgJi»Cfct>T, *ffi9 0 1, 90 2©*n 

[0 10 5] #Mgt*8«4©g«9 0<D*«9 1 1 t<P 
iailEStt«9 0 0©«ffi«©l|«9 0 2 fcOfS, 

sa«9 oo«»«9 o i tmwmmtnm 
ffi9oo^gp«? («) 9 2 o^n^noiHttv 

ffil^S^S 5 6 fc|e3«©SHSa;fRJS£Ji 5 8 «fc 

[0 10 6] il(DJ:-5k:#!fiK*n«*I^BOS6 0«pa 
t^?>#«f*-ti/a-;i/ 6 ic&^Tl*. #38!H©8 5 <D 

SB4CDSS9 0©ti9 1 1 fc^ftfc&SrSnSfM 

E«*fi9 oo©fg9 o 2 *RBiass«9 o 

0 ©«« 901t ¥*ft«B 4 ©S* 9 0 W^SPJS? 9 

2 i: ©HOJSffi&fcfc: «k SS£iS«.*, $ 2 <DS£ffl# 
JgRtfai4©Jg£fl!&Jg (GUAtfB i) iciDW, * 
te*>OJ5WOHOS^aia*S 2 ©BteJH&JB&tf SI 4 
©££JB&JSfc<fc»Jfl5«>Sc:i:tfT?t5o foT, 3 0 
o 0 cOT©{gfifi:/D-tx;&$ffl-r s c t tfTtrs. 

[0107] oi 7 (ommiomm) *5sm©£ i <Dmm 
mmit. *mxo% 1 ©*w©»*fc«4¥»{*»B 

i: ©MOS^SS* cfc »3 -JHflLh* ■&* C T t 301 
[0 10 8] *%WOS7flDHfli0^aitt. *%BJ!©S? 



22 

1 oH»o»»tffS*#ftSB 1 k*s^t, 1 0 
±©U — KEIBi i©4>&<fc£>«Ii l o©^ffi, -r 

le¥ifl{bL/ct©T-fe?.o 02 4lc^-r«k-5£, £©* 
Si 1 0 ©SECTOR (¥SftS»&??^F-^ 

y-;i/6 2 1 ASfTfiTfia c ktf-ets. ijp»iPE^ 
-;l/6 2 ©mffig«S«<5iJx.«Mffif±±^tTo tVS 
Cfctf&ilX, Wmmmi l OOSilSRma x 
10 (±0. 2jimttTK^r*Cfc3W*bV\ 

[0109] ^^^nnsi/fcSJiP^cinif, a? 

S©3l[ffl2 Rmaxtfl. 6(im, «fflfflRSQS©& 
^■Sgtf 4 0 0 T\ glW^tf 1 0 S^Mtf 5 0 
MP a <D4kttTK:t3^Timmi8&mii® 3 /i mO| 
^T-^fiSc^nfcCtWLT. »OSBfi?Rmaxtf 
0. 2 M m, «ffiffi»fflS©8£iSK#3 0 0r, 
Rffffltf 1 0#, 5 0MP aO^TfCfcVT 

«ffil£»S£JlH:8l 1 M mO)S?-P^-r5Ci:*'Tt 

[oiio] till o©¥Sfb«, ft& ffiffl 
lfctt^©3HiifcfToTt>J:^U Mil l o©*B± 

Kfg 1 ©jg£ffl#JSl 5 2 , H 2 ©jg£ffl£JSJl 5 3 

&ic, mximmi 1 o±t«si 1 oo^*->-> 

[oi l i] L0i7ic*»i70iI©fli;S 

so a^«*g« i fcfci^Ttt, mmmm^m 5 6 

So 

[0 112] (S8 0H*0»fil) *%B^OS8<D^Sg 
(DJgfSli. *ISf3Bcomia)ll«©ff$IIC<l§¥»*SK 

1 7bs*%0i!<o^ 4 (D-mmm^m^mwrnm 4 , 
*«Bj!(Dm 5 ommmmicmzmfo^^i.-^ 5 , 
40 *5bbosb 6 <Dmm<D&mKtez¥m» : ei?3.-fl' e , 

MO'lc*fgB^om 7 CD^SSOff^CflS^frSB 1 K 

«*i»)-JiiRi±«-&fe«9*iJira-rsfeo?Ta5«o 

[0 113] *«flHOS8 0lUiO}B®tt, *«f*SB 

loiii ooms 1 1 o^o?sffira^js^i±s*Bi 

it 1 0 0 °C~ 3 0 0 ICOfflifltfcfc^T 1 fi m~ 2 0 ft 

so ©Eg c u mmitm \mm c u jsKoBtssftoes 



< 13 ) #^2 0 0 1 -2 7 4 2 0 1 



[0114] 02 5itmn&mm<ommLmntt cn5©iififc:B»raa^^B*M&Bsn 

7*-* (A) fi, J±SCum^±{C4 /;m«If<DSn [0 119] J^C, *^{±, «ffifflOg|^tjBEfflffi 

GSl©&£flJ£«K lfimOjgJPOB i (|g2©jg »»^S*«ffl-rS«^fc:|S5-r, M^lfffifflffiia^JS 

^•ffl^S) (DZtlZtVZ&f&L. SWCB i n±*fiifr T'&S-fe^^X (A 1 2 Oa ) ttaffiji 

^4nSfi5 0MPaT?feS o «T, CO*ft(^-T6 [0 12 0] JUDiSfc, ^WttCCTttlBiELTV^ 

S. x'-* (B) «»CuJSIS±t4 M niOKPO 10 ^©^^©ff^S^t? c fcfcfc&ilTfcSo 

S n, 1 timOmmcDB 1 OttfMllU SVHc T, *fgHJ§©MWiBHtt±I2<DSS WlfW*Oi6H 

fe«HT±^Lft»tga;iS[S^jioi#ttTfeSo x-* 

(B) iCit^T, x-* (A) ttittEMC ut&mv [0 12 1] 

^issnft«ffla;ss[S^po^g^ia*fe<s<, m©*&h] *%wn. i&^mcm^m^m^m 

afife«<g^sa+^ft< ft5 0 usu?- tt*«-r5*?-r/wx*s«-r5ii t^-ptSo 

4jSStife»fflffi;giS^»fc:fei^TJ±tt3 ootOT© [0122] set, #£«ltt, HlStt*aEi: Lft^ 

20 [0 12 3] *S0SdttK«ft± 

[0 115] Sfc % H2 5tfi, ESC uJSK±fc4 M 1"5Ci:*«T*, ««OS^<D«M«^0««^S 

mORjpOS n, l (imOlfOB i ©^ft^ftftffM tt*fi±-r« C fctfT* 51ff/WX*8W « C t 

U C©BUCAu (&^>^Mi4 0K«a-r5) ft *»T** 0 

sfa^^fe^T^rtLfcitffiiSiSE^aowttST* co 1 2 4] set. *«w*±, mmwom^mm 

(a) fcLT, *$C u?g]»±tC4 ^rn©MJP©S fc««1?#4«?x/WXO«Bfi^ri6*lMWS 

n- 1 /im©HJ¥©B i (D^-ft^nftJgfiSU C©B i C t tfTt 3 0 

KA u*Ife^Mft«ST±(£Lft»ffia;»«^lO [0 1 2 5] S&fc, ifinXhSiWi 

(b) KJt^T, x-2 (a) f&taSEiiCufBSii: Tt5 0 

< v^H-ea^g^ag^fflS #lc, 2 [Hi] 1 ®SMt0JBttfc«*#--rt/*U 

eo^To^sajcfev^T, atgrag^sos^ K7n-«iiftSffl-rs*5»ftgji l: :fc^T, (a) a 

aS«f±±#fS«lRl*3NLTV^. #ftE«*>xVy^©«ME^fcWffi0> (B) 

[0116] coJ;5£«jS;£ns#^©Sg8©£« «»iE*r*>xV >ytu©Wi^©fc«ffi|g-<?fe 

;wx> tfe^xtt, msim&mzBammtLrcc [02] *awosionao^!iiK««#-;uyu-y 

&&&*fa±-tzc£&nz So JSC [H3] (a) co tt.*am<D% 1 o&mmm 
[01 17] {^nmnnmmm) *mm±mm 

<Dmmmmic&iTmmLtzt>\ cobbsohb** 094] (a) 71s co «*^©fg 1 om^i 

*©m ^a«Rtfa«atfcWB&^fca55 0 [05] *sh<d£ 1 ©f»Mc«;M&s<&£ 

[0118] WAtf, *m&. v<f-*-h\ k-* »O*jj0ii:7^-;Ma*i:OH«*aVrH-e*4. 

#- K^o^StKfi±fc:*fBB©» 1 OSIoflti [0 6 ] *8mi©3S 1 QimojgSlcfts^HttSBo 

«f«#8iifmt5i?f/^x, j«8S ia»rsia-p*s 0 

;l/ 5 £ L < ti*f§BJ!©g! 6 ©!dfc©»*fc«S¥SK**- so W*Sa©lS»fiBH-e*« 0 



(14) 



fflt 2 0 0 1 - 2 7 4 2 0 1 



[0 8] 0 7 1 OllOiltiSf 

[09] 08fc«<*fBfl©£l©H«©JB»fc*S¥ 

[a i o] m 9 tc^< unworn i o^no^cicflis 
[0 1 1 ] 0 1 o c«< fcfwios i 
[0i2]0ii \cu<*%w<Dm i (ommmm^m 
[0i3]0i2 \z.m<*mmm i <D%m<omm\m 
[014] *mmw,2<v%M(ommmz>x-)W) 

So 

[01 5] *fg0^<D^2O^<Dm^i:^S*-^^ , J 

[016] #fP£©!g2<D$|flfc©^Is£&S¥*ttgg 
OIg»fffl0T-feSc 

[01 7] 01 QKm<^m<Dm2<Dmmmmim 

% ^»{*g»(DlS«Tffi0 T* 3 o 
[018] *«W©H3©Hfil©JBffiKffiS¥#f*SH 

[019] *fSHoa3OSQt<0»J8K:«*iNK«M 

[0 2 0] *^<D^4<DHfi(SOJg!lt«5¥aM*Sll 

[02 1] *^<D^4(D|ISg(Dff^C^?,^«#:SH 

[02 2] *f|Hi3^^5(D^aoff^C^S*«{**i>' 

[02 3] ^KomeoHfiSoJBJIKffiS^**^ 
:i-;]/©»rifflffifiHT?*<6. 
[02 4] *%H)!©m 7 O^SSOJB8lK:«5^»f*SH 



[02 5] *mmm8<Dmmmm^&%MmwLtg 

1~4 

5. 6 ^Jiftt^a-;!/ 
1 0,7 0, 9 0 aft 

110, 7 10, 9 10, 4 2 1 A, 4 2 1 B, 4 2 2 
A, 4 2 2 B, 4 2 3 A, 4 2 3 B, 4 2 4 A, 424 

b , 9 o i , 9 o 2 mm 

11,91 U-HEB 

1 2, 7 2, 9 2 flSBHi? 

13, 93, 903 munuu 

2 0, 2 0 1 -2 0 4 

2 1 t;>rr^wF 

4 0 

4 2 fflA>^«ffi 

5 2, 5 2 A 1 ©&1=rffl#Wi 
5 3, 5 3 A fg 2 ©g^ffl^SJf 
5 2B |g3©ig£ffl#JIJl 

5 3 b gi 4 omsm&mm 

5 4 A, 5 4B ?gffl&fSt£JlJl 

55 Awtzbm 

5 6 

56A !gl«M£JI 
5 6 B m 2 <D^1%J1 

5 6 C H 3 Og^Jf 

6 0 J»E*#^r-f 
6 1 MkT.T—V 

6 2 inJBtfflEv-A' 

7 1 , 8 0 B V - F 
80A 27 

8 1 

8 2 WflgSltSP 

421, 422, 423, 424 HiIffl^>7°WS 

9 0 0 4>R9Eil£g& 



[05] 




rain 



(17) 



Wffl 2 0 0 1 - 2 7 4 2 0 1 



4- 




[01 4] 
1 





[02 0] 
± 





PC) 



(21) 
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